We can now extract all kinds of exotoxins except diphtheria toxin from various bacterial bodies(x) (2) (3)(4) . The common principle through these cases is to collect young and active cells in the early stadium of their growth, because it is demonstrated at each bacterium that young one is heavily toxic and on the contrary, old one has little toxin within its body.
As far as diphtherial toxin concerns, however, this is not the case. At first, it must be said that even the young cell has few toxin within its body and the toxin never fails to exist in the medium.
Secondly, it must be pointed out that the toxin production in the medium is entirely paralell with the growth of the organism.
Such a complete r paralell between the toxin production and the growth can not be seen in any other case. Even the tetanus toxin was proved to be excreted at the stadium of cytolysis. Thus diphtheria toxin nowadays is thought to be different from other exotoxins in the mechanism of excretion.
The one is a metabolite in physiological youth and the others are products in cellular lysis. Pappenheimer's studies (5) (s) seem to promote this assumption to more reliable working hypothesis.
This discrimination between these exotoxins, however, seems to be rather improbable.
Therefore, author designed to analize once more the growth curve of this organism. Numerous works on its growth curve and toxin production up to date show almost the same results and does not seem to bring any other available clue to scrutinize the problem.
In order to know the new aspects of the problem we must use other techniques.
A series of studies were now undertaken on the biochemical points, from which the organism had never been studied. In the second experiment meny other constitutive enzymes were tested for their activities at several stages of their growth phases .
Even if one harvests the bacilli at the first stationary point of the growth phase, each enzyme shows almost the lowest of each enzymic activities. Thus, these biochemical behaviours should be differenciated from those of ordinary bacilli described by Gale(11), though the principal causes of their inactivation
are not yet known. I am now assuming that it may owe to its biological characteristics of branching proliferation or of pellicle formation at which nutrition to each cell is thought to be fairly uneven . Oxidation of pyruvic, fumaric and asparagin was not written here, but trends were entirely the same. The result is demonstrated as the time (second) necessary for complete reduction of methylene blue with the bacterial suspension and substrate in Thunberg's tube. Methylene blue (0.0002 M) 0.3 ml, substrate (0.02 M) 1.0 ml, cell suspension (2.5 mgN/ml) 0.2 ml and phosphate buffer (pH 7.2, 0.02 M) 0.5 ml were used. Total volume was made to 2.5 ml with saline.
DISCUSSION
Though it seems to be curious for me to think that such biological important materials as bacterial cytoplasmic protein (12), toxic protein (12), prophyrin (13), flavin (9), and etc (14) are excreted during the log phase of the organism, this conception has long been accepted at C. diphtheriae without scrutinizing its physiological youth. But when we reinvestigate the excreted materials mentioned above from the findings described, it will be suggested that the changes within the cells should be called degradation.
As the various proteins are contained in the excreted materials, it may be said that the changes do not stop at the stadium of coenzyme elution but go to the degeneration of bacterial protein .
In the next article this will be more quantitatively confirmed by means of counting the viable cells in the growth phase.
In order to confirm the conception of degradation, however, more chemical and biological studies , especially on the mode of proliferation of the organism will be needed. It is intereting to me that Nishida and Kawakami(15) demonstrated almost the same facts at M . tuberculosis avium in 1954. So, we now suppose that these queer biochemical activities in growth phase may be able to be applied to more species of organisms neibouring with C. diphtheriae. 
CONCLUSION

